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(57) ABSTRACT

A blood pressure measurement cuff is worn on a measure-
ment site that extends in longitudinal direction in substantial
round bar shape and gradually becomes thinner from one
side to another side in longitudinal direction. A band-shaped
body is included which is configured to contain an air
bladder between an inner cloth that is to come into contact
with the measurement site and an outer cloth that opposes
the inner cloth, the band-shaped body being configured to be
wrapped in a circumferential direction around the measure-
ment site. A plate member is included which is provided
between the outer cloth and the air bladder in a thickness
direction and in a region that corresponds to at least a portion
in the circumferential direction of the band-shaped body.
The thickness of the plate member gradually becomes
thinner from the one side to the other side in the longitudinal
direction.

10 Claims, 13 Drawing Sheets
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FIG. 4
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FIG. 10
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1
BLOOD PRESSURE MEASUREMENT CUFF
AND BLOOD PRESSURE MONITOR
INCLUDING THE SAME

TECHNICAL FIELD

The present invention relates to a blood pressure mea-
surement cuff, and more specifically relates to a cuff that is
wrapped around and compresses a measurement site such as
an arm or a wrist of a measurement subject in order to
perform blood pressure measurement.

The present invention also relates to a blood pressure
monitor including such a blood pressure measurement cuff.

BACKGROUND ART

Conventionally, as this type of blood pressure monitor as
disclosed in Patent Literature 1 (JP 2006-149682A) for
example, a wrist-type blood pressure monitor is known
which includes a cuff that is equipped with an air bladder
and is to be wrapped around a wrist serving as a measure-
ment site, and a blood pressure measurement main body that
is integrally bonded with the cuff.

CITATION LIST
Patent Literature
Patent Literature 1: JP 2006-149682A
SUMMARY OF INVENTION
Technical Problem

Incidentally, as shown schematically in FIG. 23, a wrist
90 serving as a measurement site has an approximate round
bar shape and gradually becomes thinner from an elbow side
90¢ to a hand side 90f. For this reason, with a conventional
wrist-type blood pressure monitor (in this example, a rect-
angular frame 110 schematically indicates a blood pressure
monitor main body), when air is supplied to a cuff 120 (or
more accurately, to an air bladder) while the cuff 120 is
wrapped around the wrist in order to perform blood pressure
measurement, an outer cloth 120A of the cuff 120 receives
outward forces f1, f1, . . . that are inclined toward the hand
side 90f with respect to a longitudinal direction 90c¢ of the
wrist. Reference numeral F1 indicates a combined force
obtained by combining the outward forces f1, f1, . . . . A
component Fir of the outward force F1, which is perpen-
dicular to the longitudinal direction 90c¢ of the wrist, is
canceled out upon being combined around the wrist, and a
component Fly of the outward force F1, which is parallel to
the longitudinal direction 90¢ of the wrist, remains. On the
other hand, an inner cloth 120B of the cuff 120 receives an
inward force (combined force) F2 that is inclined toward the
elbow side 90e with respect to the longitudinal direction 90¢
of the wrist. A component F2r of the inward force F2, which
is perpendicular to the longitudinal direction 90c of the
wrist, is canceled out upon being combined around the wrist,
and a component F2y of the outward force F2, which is
parallel to the longitudinal direction 90c¢ of the wrist,
remains. As shown schematically in FIG. 24, the inner cloth
120B of the cuff 120 receives a friction force F2y# from the
measurement site 90 in a direction of canceling out the
component F2y. As a result, the cuff 120 moves toward the
hand side 90/ (position shifting in the direction indicated by
arrow C) in a situation in which the outer cloth 120A and the
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inner cloth 120B rotate. Also, accompanying this position
shifting, the volume of the air bladder expands and com-
pression loss occurs, as indicated by a two-point chain line
120" in FIG. 24. As a result, there is a problem in that an
artery at the measurement site cannot be compressed suit-
ably.

In view of this, the present invention aims to provide a
blood pressure measurement cuff that can prevent the occur-
rence of position shifting with respect to the measurement
site (hereinafter referred to as “position shifting”) and com-
pression loss.

Also, the present invention aims to provide a blood
pressure monitor including such a cuff.

Solution to Problem

In order to solve the foregoing problems, a blood pressure
measurement cuff according to the present invention is

a blood pressure measurement cuff to be worn on a
measurement site that extends in a longitudinal direction
substantially in a round bar shape and gradually becomes
thinner from one side to another side in the longitudinal
direction, including:

a band-shaped body configured to contain an air bladder
between an inner cloth that is to come into contact with the
measurement site and an outer cloth that opposes the inner
cloth, the band-shaped body being configured to be wrapped
in a circumferential direction around the measurement site;
and

a plate member provided between the outer cloth and the
air bladder in a thickness direction and in a region that
corresponds to at least a portion in the circumferential
direction of the band-shaped body,

in which the thickness of the plate-shaped member gradu-
ally becomes thinner from the one side to the other side in
an entire region of the plate member along the longitudinal
direction.

In the present specification, “measurement site” refers to
a site that can be wrapped with a cuff, such as a wrist or
upper arm, in order to measure the blood pressure of a
measurement subject. In particular, the measurement site at
which the blood pressure measurement cuff of the present
invention is worn is substantially in a round bar shape and
gradually becomes thinner from one side to another side in
the longitudinal direction.

Also, a “round bar shape™ means a shape that extends in
the longitudinal direction, has a cross section orthogonal to
the longitudinal direction that is a circle, ellipse, oval, or a
similar shape having a substantially round outline.

The band-shaped body “containing an air bladder” means
that a substantial portion of an air bladder, or in other words,
an air chamber, is contained in the band-shaped body.

Also, the “inner cloth” and “outer cloth” may be com-
posed of a single layer or multiple layers of resin instead of
cloth. In general, in order to compress the measurement site,
the inner cloth has a high stretchability and the outer cloth
is set to be substantially non-stretchable (or to have a lower
stretchability compared to the inner cloth).

The blood pressure measurement cuff of the present
invention is worn at a measurement site that extends in the
longitudinal direction substantially in a round bar shape, and
gradually becomes thinner from one side to another side in
the longitudinal direction. In a state in which the cuff is
being worn on the measurement site, the band-shaped body,
which contains an air bladder between an inner cloth that is
to be in contact with the measurement site and an outer cloth
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that opposes the inner cloth, is wrapped around the mea-
surement site in the circumferential direction.

In this wearing state, if air is supplied to the cuff (or more
accurately, to the air bladder) for blood pressure measure-
ment, the air bladder is inflated, and the plate member
provided between the outer cloth and the air bladder in the
thickness direction receives an outward force from the air
bladder. Along with that, the outer cloth receives an outward
force.

As a result, the outer cloth starts to become a true circle
in a cross section orthogonal to the longitudinal direction of
the measurement site and remains parallel with the outer
circumferential surface of the measurement site in a cross
section taken along the longitudinal direction of the mea-
surement site. Accompanying this, the surface of the outer
cloth of the plate member becomes parallel with the outer
circumferential surface of the measurement site in a cross
section taken along the longitudinal direction of the mea-
surement site. Here, the thickness of the plate member
gradually becomes thinner from the one side to the other side
in the entire region of the plate member along the longitu-
dinal direction. Accordingly, the surface of the plate member
on the air bladder side is parallel or almost parallel with the
longitudinal direction of the measurement site rather than
being parallel with the outer circumferential surface of the
measurement site.

As a result, the outward force received by the plate
member from the air bladder is substantially orthogonal or
almost orthogonal to the longitudinal direction of the mea-
surement site. Accordingly, the component of the outward
force that is parallel to the longitudinal direction of the
measurement site is eliminated or becomes smaller in com-
parison to the conventional example.

Similarly to the conventional example, the inner cloth
receives an inward force from the air bladder. The inward
force has a component that is parallel to the longitudinal
direction. However, this component is canceled out by the
friction force between the cuff (inner cloth) and the mea-
surement site.

As a result, even if the air bladder is inflated, in actuality,
the cuff no longer undergoes position shifting from the one
side to the other side in the longitudinal direction. Also, due
to the cuff no longer undergoing position shifting, compres-
sion loss stops occurring. Thus, with the blood pressure
measurement cuff, the occurrence of position shifting and
compression loss can be prevented.

With a blood pressure measurement cuff according to an
embodiment, a degree to which the thickness of the plate
member gradually becomes thinner from the one side to the
other side in the longitudinal direction is set according to a
degree to which the measurement site gradually becomes
thinner from the one side to the other side in the longitudinal
direction.

With the blood pressure measurement cuff according to
the embodiment, the degree to which the thickness of the
plate member gradually becomes thinner from the one side
to the other side in the longitudinal direction is set according
to the degree to which the measurement site gradually
becomes thinner from the one side to the other side in the
longitudinal direction. As a result, when the air bladder is
inflated, the outward force received by the plate member
from the air bladder becomes substantially orthogonal to the
longitudinal direction of the measurement site. Accordingly,
the component of the outward force that is parallel to the
longitudinal direction of the measurement site is substan-
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tially eliminated. As a result, even if the air bladder is
inflated, the cuff more reliably no longer undergoes position
shifting.

With a blood pressure measurement cufl’ according to an
embodiment,

the measurement site is a wrist, and

the plate member 1s provided so as to oppose only a region
corresponding to a palm of a hand or a back of a hand in a
circumference of the wrist.

In the present specification, “wrist” refers to a site near a
hand that is on a terminus side with respect to the thickest
portion of the forearm.

If the measurement site is a wrist, in a region correspond-
ing to the palm of the hand or the back of the hand (referred
to as “region corresponding to the palm of the hand” and
“region corresponding to the back of the hand” as appro-
priate) in the circumference of the wrist, the degree of
gradually becoming thinner from the one side to the other
side in the longitudinal direction is larger in comparison to
other regions. For this reason, it can be said that positional
shifting and compression loss of the cuff are particularly
likely to occur in the conventional example. Here, with the
blood pressure measurement cuff according to this embodi-
ment, the plate member is provided so as to oppose the
region corresponding to the palm of the hand or the region
corresponding to the back of the hand in the circumference
of the wrist. Accordingly, the occurrence of position shifting
and compression loss of the cuff can be effectively pre-
vented. Also, the plate member is provided so as to oppose
only the region corresponding to the palm of the hand or the
region corresponding to the back of the hand (region having
a large curvature radius) in the circumference of the wrist,
and therefore when the cuff is worn by being wrapped
around the wrist, the plate member does not become a
hindrance by impairing the flexibility of the cuff. Accord-
ingly, the cuff can be worn easily on the wrist.

With a blood pressure measurement cuff according to an
embodiment, the plate member curves with a curvature
radius that conforms to an outer circumferential surface of
the region corresponding to the palm of the hand or the
region corresponding to the back of the hand in the circum-
ferential direction.

When the air bladder is inflated, the outer cloth starts to
become a true circle in a cross-sectional view orthogonal to
the longitudinal direction of the measurement site. If such a
state continues, the thickness of the air layer in the air
bladder (particularly, a portion adjacent to the region corre-
sponding to the palm of the hand or the region corresponding
to the back of the hand, which has a relatively large
curvature radius) expands, the amount of air to be supplied
to the air bladder increases, the load on the pump and the like
increases. Here, with the blood pressure measurement cuff
according to this embodiment, the plate member curves with
a curvature radius that conforms to the outer circumferential
surface of the region corresponding to the palm of the hand
or the back of the hand (region having a relatively large
curvature radius) in the circumferential direction. Accord-
ingly, if the plate member is constituted by an elastic
material that is difficult to bend compared to the outer cloth
and the plate member is attached to the outer cloth, it is
possible to suppress a case in which the outer cloth starts to
become a true circle in a cross section orthogonal to the
longitudinal direction of the measurement site. Also, the
thickness of the air layer in the air bladder can be substan-
tially reduced by an amount corresponding to the thickness
of the plate member. As a result, the amount of air to be
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supplied to the air bladder can be reduced, whereby the load
on the pump and the like can be reduced.

With a blood pressure measurement cuff according to an
embodiment, the plate member is flat in the circumferential
direction.

With the blood pressure measurement cuff according to
this embodiment, the plate member is flat in the circumfer-
ential direction. Accordingly, the plate member can be
manufactured more easily compared to the case in which the
plate member curves in the circumferential direction,

With a blood pressure measurement cuff according to an
embodiment, a circumferential direction dimension of the
plate member is constant from an end on the one side to an
end on the other side in the longitudinal direction.

With the blood pressure measurement cuff according to
this embodiment, the circumferential direction dimension of
the plate member is constant from an end on the one side to
an end on the other side in the longitudinal direction.
Accordingly, the plate member can be manufactured more
easily compared to the case in which the circumferential
direction dimension of the plate member changes.

With a blood pressure measurement cuff according to an
embodiment, a circumferential direction dimension of the
plate member gradually decreases from the one side to the
other side in the longitudinal direction.

With the blood pressure measurement cuff according to
this embodiment, the circumferential direction dimension of
the plate member gradually decreases from the one side to
the other side in the longitudinal direction. Accordingly, the
plate member easily fits within the outlines of the measure-
ment site when the cuff worn on the measurement site is
viewed from a side on which the plate member is provided.
In such a case, a state is prevented in which the plate
member projects past the outline of the measurement site
and hampers the compression of the measurement site by the
cuff. Accordingly, the cuff can be used to suitably compress
an artery of the measurement site.

Also, if the circumferential direction dimension of the
plate member gradually decreases from the one side to the
other side in the longitudinal direction in this manner, it is
easy to understand the orientation of attaching the plate
member to the band-shaped body in a stage of assembling
the cuff. That is, it is sufficient that the plate member is
attached in an orientation in which the end of the plate
member with a large circumferential direction dimension is
on a side of the band-shaped body corresponding to the one
side (thick side) of the measurement site in the wearing state,
and the end of the plate member with a small circumferential
direction dimension is on a side of the band-shaped body
corresponding to the other side (thin side) of the measure-
ment site in the wearing state. Accordingly, operational
errors at the stage of assembling the cuff can be reduced.

With a blood pressure measurement cuff according to an
embodiment, the plate member is composed of a material
having elasticity.

With the blood pressure measurement cuff according to
this embodiment, the plate member is composed of a mate-
rial having elasticity. Accordingly, even if the plate member
comes into contact with the measurement site via the inner
cloth and the air bladder when the cuff is worn by being
wrapped around the measurement site, there is little foreign
object sensation and no pain is inflicted on the measurement
subject.

In another aspect, a blood pressure monitor according to
the present invention includes: the blood pressure measure-
ment cuff; and a main body equipped with an element for
blood pressure measurement.
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In the present embodiment, an “element for blood pres-
sure measurement” refers to a pump for supplying air to the
air bladder of the cuff, a control unit for performing control
for driving the pump, and the like.

The blood pressure monitor according to the present
invention includes a blood pressure measurement cuff and a
main body equipped with the element for blood pressure
measurement. Accordingly, the occurrence of position shift-
ing and compression loss of the cuff can be prevented.

With a blood pressure monitor according to an embodi-
ment, the plate member of the cuff includes an element for
coupling and integrating the cuff and the main body.

With the blood pressure monitor according to this
embodiment, the plate member of the cuff includes an
element for coupling and integrating the cuff and the main
body. That is, the plate member fulfills two functions,
namely a function of coupling and integrating the main body
and the cuff, and a function of preventing the occurrence of
position shifting and compression loss of the cuff. Accord-
ingly, it is possible to prevent an increase in the number of
parts in comparison with the case of using separate parts for
these two functions.

Advantageous Effects of Invention

As is clear from the foregoing description, with the blood
pressure measurement cuff according to the present inven-
tion, the occurrence of position shifting and compression
loss can be prevented.

Also, with the blood pressure monitor according to the
present invention, the occurrence of position shifting and
compression loss of the cuff can be prevented.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view showing the exterior of a
blood pressure monitor having a blood pressure measure-
ment cuff according to an embodiment of the present inven-
tion.

FIG. 2 is a perspective view showing a state when the
blood pressure monitor is worn on a measurement site (not
shown).

FIG. 3 is a diagram showing a schematic block configu-
ration of the blood pressure monitor.

FIG. 4 is a diagram showing an operation flow of the
blood pressure monitor.

FIG. 5 is a diagram schematically showing a plan layout
when the blood pressure monitor is viewed from a side on
which a main body is provided in a state in which the cuff
is unfolded.

FIG. 6 is a diagram showing a plan layout when the blood
pressure monitor is viewed from a side opposite that of FIG.
5, in a state in which the cuff is unfolded.

FIG. 7 is a diagram schematically showing a cross section
taken along line A-A in FIG. 5.

FIG. 8 is a diagram showing elements on a main body side
for coupling the main body and the cuff of the blood pressure
monitor.

FIG. 9 is a diagram showing elements on a cuff side for

60 joining the main body and the cuff of the blood pressure

65

Mmonitor.

FIG. 10 is a diagram showing a perspective view of an
exemplary plate member included in the cuff

FIG. 11 is a diagram showing a perspective view of
another exemplary plate member included in the cuff.

FIG. 12 is a diagram showing a perspective view of yet
another exemplary plate member included in the cuff.
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FIG. 13 is a diagram showing a perspective view of yet
another exemplary plate member included in the cuff.

FIG. 14 is a lateral cross-sectional view schematically
showing a situation during measurement, in which the cuff
including the plate member shown in FIG. 10 is worn on the
wrist along with the main body.

FIG. 15 is a longitudinal cross-sectional view schemati-
cally showing a situation during measurement, in which the
cuff including the plate member shown in FIG. 10 is worn
on the wrist along with the main body,

FIG. 16 is a lateral cross-sectional view schematically
showing a situation during measurement, in which the cuff
including the plate member shown in FIG. 11 is worn on the
wrist along with the main body.

FIG. 17 is a lateral cross-sectional view schematically
showing a situation during measurement, in which the cuff
including both the plate member shown in FIG. 10 and the
plate member shown in FIG. 11 is worn on the wrist along
with the main body.

FIG. 18 is a longitudinal cross-sectional view schemati-
cally showing a situation during measurement, in which the
cuff including both the plate member shown in FIG. 10 and
the plate member shown in FIG. 11 is worn on the wrist
along with the main body,

FIG. 19 is a lateral cross-sectional view schematically
showing a situation during measurement, in which the cuff
including the plate member shown in FIG. 12 is worn on the
wrist along with the main body.

FIG. 20 is a lateral cross-sectional view schematically
showing a situation during measurement, in which the cuff
including the plate member shown in FIG. 13 is worn on the
wrist along with the main body.

FIG. 21 is a diagram schematically showing a situation in
a view from a side on which the plate member is provided,
when the cuff including the plate member shown in FIG. 10
is worn on the wrist.

FIG. 22 is a diagram schematically showing a situation in
a view from a side on which the plate member is provided,
when the cuff including the plate member shown in FIG. 13
is worn on the wrist.

FIG. 23 is a diagram for describing a problem of position
shifting in a conventional blood pressure measurement cuff

FIG. 24 is a diagram for describing a problem of position
shifting in a conventional blood pressure measurement cuff.

DESCRIPTION OF EMBODIMENTS

Hereinafter, embodiments of the invention will be
described in detail with reference to the drawings.

FIG. 1 shows the exterior of a blood pressure monitor
(indicated overall by reference numeral 1) according to an
embodiment of the present invention. The blood pressure
monitor 1 mainly has a blood pressure measurement cuff 20
that is to be wrapped around a wrist 90 (e.g., see FIG. 14)
serving as a measurement site, and a main body 10 that is
integrally attached to the cuff 20 and is equipped with an
element for blood pressure measurement,

FIG. 5 schematically shows a plan layout in a view of the
blood pressure monitor 1 from a side on which the main
body 10 is provided (corresponds to the outer circumferen-
tial side in FIG. 1), in a state in which the cuff 20 1s unfolded.
Also, FIG. 6 schematically shows a plan layout in a view of
the blood pressure monitor 1 from a side opposite that of
FIG. 5 (corresponds to the inner circumferential side in FIG.
1), in a state in which the cuff 20 is unfolded.

As is evident from FIGS. 5 and 6, the cuff 20 is formed
as a bag-shaped band-shaped body 11 by sewing an outer
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cloth 20A and an inner cloth 20B together along the outer
edges thereof. The inner cloth 20B is set to have high
stretchability, and the outer cloth 20A is set to be substan-
tially non-stretchable (or to have lower stretchability com-
pared to the inner cloth 20B) so that it is easy to compress
the measurement site.

In the longitudinal direction (corresponds to the circum-
ferential direction in FIG. 1), the cuff 20 has a second
portion 20C that conforms to the main body 10, a first
portion 20E that extends from the second portion 20C to one
side (the right side in FIG. 5), and a third portion 20F that
extends from the second portion 20C to the other side (the
left side in FIG. 5).

The third portion 20F curves so as to be downwardly
convex in FIGS. 5 and 6. The orientation of the curvature
was set under the assumption that, in FIGS. 5 and 6, the cuff
20 wraps around and is worn on the wrist 90 in a mode in
which the elbow side (wider side) 90e of the wrist 90 is
located downward and the hand side (narrower side) 90f of
the wrist 90 is located upward.

A ring 80 having a substantially oval shape is attached to
the outer circumferential surface of the first portion 20E. The
longitudinal direction of the ring 80 intersects with the
longitudinal direction of the cuff 20. The dimension in the
longitudinal direction of the ring 80 is set to be slightly
larger than the width direction dimension W of the cuff 20
so that the cuff 20 (particularly the third portion 20F) can be
easily passed through.

A surface fastener 70 is attached to the surface of a
proximal portion near the main body 10 of the third portion
20F of the cuff 20. In this example, the surface fastener 70
has many small hooks (not shown) on its surface. The outer
circumferential surface of the portion other than the proxi-
mal portion (surface fastener 70) of the third portion 20F has
many small loops (not shown) that engage with the hooks.

The cuff 20 contains an air bladder 22 for compressing the
wrist 90, spanning from the first portion 20E to the third
portion 20F. Also, as shown in FIG. 7 (corresponds to a
cross-section taken along line A-A in FIG. 5), a plate
member 40 is inserted in the thickness direction between the
outer cloth 20A and the air bladder 22 in the second portion
20C. The plate member 40 joins and integrates the main
body 10 and the cuff 20, and functions to prevent the
occurrence of position shifting and compression loss of the
cuff 20 (to be described in detail later).

FIG. 10 shows a perspective view of a single plate
member 40. Note that FIG. 10 shows an XYZ orthogonal
coordinate system as well in order to facilitate understanding
(the same applies to FIGS. 11 to 14). The X direction
corresponds to the circumferential direction of the cuff
shown in FIG. 1. The Y direction corresponds to the width
direction of the cuff (corresponds to the longitudinal direc-
tion of the measurement site). The 7 direction corresponds
to the thickness direction of the cuff

The plate member 40 includes a plate-shaped main por-
tion 40M, and hooks 40X, 40Y, and 407 that are formed on
one surface (upper surface in FIG. 10) 40a of the main
portion 40M. The upper surface 40a of the main portion
40M shown in FIG. 10 corresponds to the surface that is to
be attached to the inner surface of the outer cloth 20A, and
the lower surface 405 corresponds to the surface that is to
oppose the outer circumferential surface of the wrist 90 via
the air bladder 22. The plate member 40 is composed of a
plastic material (in this example, ABS (acrylonitrile-butadi-
ene-styrene copolymer) resin), and is formed integrally by
extrusion molding. The plastic material of the plate member
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40 has an elasticity that makes it more difficult to bend
compared to the outer cloth 20A.

In this example, the main portion 40M has a substantially
trapezoidal outline in a view in the Z direction. A dimension
p2 of a +Y-side side 404 is set to be smaller than a dimension
pl of a —Y-side side 40c. Two inclined sides (X -side sides)
40e and 40f are set to be symmetrical to each other. As a
result, the dimension in the X direction (corresponds to
circumferential direction of the wrist 90 serving as the
measurement site) of the main portion 40M gradually
decreases from the -Y side to the +Y side (i.e., from the
elbow side 90e to the hand side 90f in FIG. 15). In this
example, the dimension pl is set to be about several cm
(e.g., within a range of 3 to 8 cm) in accordance with the
width of the wrist of an average person. The dimension p2
is set to be about 1 cm smaller than the dimension p1 (e.g.,
0.5 cm to 2 cm). A dimension d between the side 40c and the
side 404 is set to be within a range of about several cm to
10 cm, for example.

The main portion 40M curves with a constant curvature
radius R (upwardly convex in FIG. 10) so as to conform with
the outer circumferential surface that the wrist 90 is to
oppose. In this example, the curvature radius R of the main
portion 40M is set to be around several cm (e.g., within a
range of 3 cm to 10 em) according to the curvature radius of
the wrist of an average person (a later-described region 90a
corresponding to the palm of the hand, or a region 90
corresponding to the back of the hand).

The thickness of the main portion 40M gradually
decreases with a constant gradient in this example from the
=Y side to the +Y side (i.e., from the elbow side 90e to the
hand side 90/'in FIG. 15). In this example, the thickness t1
of the —-Y-side side 40c¢ is set to be 3 mm, and the thickness
2 of the +Y-side side 404 is set to be 1 mm. The degree to
which the thickness of the plate member 40 (main portion
40M) gradually becomes thinner from the -Y side to the +Y
side in the longitudinal direction 90c is set according to the
degree to which the wrist 90 of an average person gradually
becomes thinner from the elbow side 90¢ to the hand side
907. That is, the difference between the thickness t1 of the
side 40c and the thickness t2 of the side 404 (2 mm in this
example) corresponds to the fact that the radius of the wrist
90 of an average person decreases by about 2 mm between
the side 40¢ and the side 404 (dimension d).

On the main portion 40M, two circular through holes 40A
and 40B are provided in alignment in the Y direction at an
approximately central position in the X direction. These
through holes 40A and 40B are used to pass air pipes
(described later) through which the main body 10 and the air
bladder 22 of the cuff 20 are in communication.

A hook 40X is provided frontward (on the +X side) with
respect to the through holes 40A and 40B in the X direction,
and at an intermediate position between the through holes
40A and 40B in the Y direction on one surface (the upper
surface shown in FIG. 10) of the main portion 40M. Hooks
40Y and 407 are provided at positions that are rearward (on
the -X side) with respect to the through holes 40A and 40B
in the X direction, and slightly outward (toward the -Y and
+Y sides) with respect to the through holes 40A and 40B in
the Y direction. The hooks 40X, 40Y, and 407 stick out from
the one surface of the main portion 40M. The tip of the hook
40X is bent toward the -X side, whereas the tips of the
hooks 40Y and 407 are bent toward the +X side. The hooks
40X, 40Y, and 407 are used as elements for coupling and
integrating the main body 10 and the cuff 20.

As shown in FIG. 8, on the surface of the main body 10
opposing the cuff 20 (lower surface in FIG. 1), air pipes 10A
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and 10B that are to be in communication with the air bladder
22 of the cuff 20 are provided, and holes 10X, 10Y, and 107
for coupling the main body 10 to the cuff 20 are formed. On
the other hand, in a second portion 20C of the cuff 20, nipple
tubes 22A and 22B that are continuous with the air bladder
22 are exposed and the hooks 40X, 40Y, and 40Z of the plate
member 40 are exposed through openings provided in the
outer cloth 20A. The hook-side surface of the main portion
40M of the plate member 40 (upper surface 40a shown in
FIG. 10) is attached to the inner surface of the outer cloth
20A using double-sided adhesive tape (not shown), for
example.

When the main body 10 and the cuff 20 are coupled, the
hooks 40X, 40Y, and 407 of the plate member 40 are
positioned so as to engage with the holes 10X, 10Y, and 107
of the main body 10. Along with that, the air pipes 10A and
10B of the main body 10 fit air-tightly into nipple tubes 22A
and 22B that are continuous with the air bladder 22. In this
manner, as shown in FIGS. 1 and 7, the main body 10 and
the cuff 20 are coupled and integrated.

FIG. 3 shows a schematic block configuration of the cuff
20 and the main body 10 of the blood pressure monitor 1.
The blood pressure monitor 1 includes a CPU (Central
Processing Unit) 100 serving as a control unit, a display
device 50, a memory 51 serving as a storage unit, an
operation unit 52, a power supply unit 53, a pump 32, a valve
33, and a pressure sensor 31, all of which are mounted in the
main body 10. Also, the main body 10 includes an oscillation
circuit 310 that converts the output from the pressure sensor
31 into a frequency, a pump driving circuit 320 that drives
the pump 32, and a valve driving circuit 330 that drives the
valve 33, all of which are mounted in the main body 10.

The display device 50 includes a display, an indicator, and
the like, and displays predetermined information in accor-
dance with a control signal from the CPU 100.

The operation unit 52 includes a power supply switch 52A
that receives input of an instruction for turning the power
supply unit 53 on or off, and a measurement switch 52B for
receiving an instruction for starting blood pressure measure-
ment. The switches 52A and 52B input operation signals
corresponding to instructions given by the user to the CPU
100.

The memory 51 stores data of programs for controlling
the blood pressure monitor 1, data to be used for controlling
the blood pressure monitor 1, setting data for setting various
functions of the blood pressure monitor 1, data of blood
pressure value measurement results, and the like. Also, the
memory 51 is used as a work memory or the like for when
a program is executed.

In accordance with a program that is stored in the memory
51 and is for controlling the blood pressure monitor 1, the
CPU 100 performs control for driving the pump 32 and the
valve 33 according to operation signals from the operation
unit 52. Also, the CPU 100 calculates blood pressure values
and controls the display device 50 and the memory 51 based
on the signal from the pressure sensor 31.

The power supply unit 53 supplies power to the units,
namely the CPU 100, the pressure sensor 31, the pump 32,
the valve 33, the display device 50, the memory 51, the
oscillation circuit 310, the pump driving circuit 320, and the
valve driving circuit 330.

The pump 32 supplies air to the air bladder 22 in order to
increase the pressure (cuff pressure) in the air bladder 22
contained in the cuff 20. The valve 33 opens and closes in
order to discharge or seal the air in the air bladder 22,
whereby the cuff pressure is controlled. The pump driving
circuit 320 drives the pump 32 based on a control signal
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obtained from the CPU 100. The valve driving circuit 330
opens and closes the valve 33 based on a control signal
obtained from the CPU 100.

The pressure sensor 31 and the oscillation circuit 310
function as a pressure detection unit that detects the pressure
of the cuff. The pressure sensor 31 (e.g., a piezoresistant
pressure sensor) is connected via the air pipe 10A to the air
bladder 22 contained in the cuff 20, and the pump 32 and the
valve 33 are connected via the air pipe 10B to the air bladder
22 contained in the cuff 20. In this example, the oscillation
circuit 310 oscillates based on an electric signal value that is
based on a change in electric resistance caused by the
piezoresistant effect from the pressure sensor 31, and outputs
a frequency signal having a frequency corresponding to the
electric signal value of the pressure sensor 31 to the CPU
100.

When the blood pressure monitor 1 (cuff 20) is to be worn
on the wrist 90 serving as the measurement site, as indicated
by the arrow A in FIG. 1, the wrist 90 is passed through the
middle of the cuff 20 with the palm of the hand facing
upward, and the second portion 20C of the cuff 20 is placed
on the wrist 90, along with the main body 10. Next, the
portion of the third portion 20F of the cuff 20 that is located
far from the main body 10 is passed through the ring 80, is
pulled diagonally downward to the right as indicated by the
arrow B in FIG. 1, and is folded back on itself as indicated
by the arrow C in FIG. 2. Then, the folded-back portion is
fixed by being pressed onto a surface fastener 70.

Here, the plate member 40 (e.g., see FIG. 7) is composed
of a material having elasticity, as described above. Accord-
ingly, even if the plate member 40 comes into contact with
the wrist 90 via the inner cloth 20B and the air bladder 22
when the cuff 20 is worn by being wrapped around the wrist
90, there is little foreign object sensation and no pain is
inflicted on the measurement subject.

With the blood pressure meter 1, blood pressure values of
a test subject are measured by the CPU 100 using an
oscillometric method in accordance with the flow shown in
FIG. 4.

Specifically, when the measurement switch 52B is pressed
while the power supply switch 52A is turned on, the blood
pressure monitor 1 starts blood pressure measurement as
shown in FIG. 4. At the start of blood pressure measurement,
the CPU 100 initializes the memory region for processing
and outputs a control signal to the valve driving circuit 330.
The valve driving circuit 330 discharges the air in the air
bladder 22 of the cuff 20 by opening the valve 33 based on
the control signal. Next, control for adjusting the pressure
sensor 31 to 0 mmHg is performed.

Upon starting blood pressure measurement, first, the CPU
100 performs control for closing the valve 33 via the valve
driving circuit 330, and thereafter driving the pump 32 via
the pump driving circuit 320 so as to send air to the air
bladder 22. According to this, the air bladder 22 is inflated
and the cuff pressure gradually increases (step ST101).

When the cuff pressure is increased to a predetermined
pressure (YES in step ST102), the CPU 100 performs
control for stopping the pump 32 via the pump driving
circuit 320 and thereafter gradually opening the valve 33 via
the valve driving circuit 330. According to this, the air
bladder 22 is deflated and the cuff' pressure gradually
decreases (step ST103).

Here, the predetermined pressure is a pressure that is
sufficiently higher than the systolic blood pressure of the
measurement subject (e.g., systolic blood pressure+30
mmHg), and is stored in advance in the memory 51, or is
determined by the CPU 100 estimating the systolic blood
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pressure using a predetermined calculation equation while
the cuff pressure is increased (e.g., see JP 2001-70263A).

Also, regarding the pressure decrease rate, a target pres-
sure decrease rate that is to be a target is set while the cuff
is being inflated, and the CPU 100 controls the degree of
opening of the valve 33 so as to reach the target pressure
decrease rate.

In the pressure decrease process, via the cuff 20, the
pressure sensor 31 detects a cuff pressure signal (indicated
by reference numeral Pc) indicating the pressure of the cuff
20. Based on the cuff pressure signal Pc, the CPU 100
calculates the blood pressure values (systolic blood pressure
and diastolic blood pressure) by applying a later-described
algorithm using the oscillometric method (step ST104).
Note that the calculation of the blood pressure values is not
limited to the pressure decrease process, and may be calcu-
lated in the pressure increase process.

Upon calculating and determining the blood pressure
values (YES in step ST105), the CPU 100 performs control
for displaying the calculated blood pressure values on the
display device 50 (step ST106) and storing the blood pres-
sure values in the memory 51 (step ST107).

When the measurement ends, the CPU 100 performs
control for opening the valve 33 via the valve driving circuit
330 and discharging the air in the air bladder 22 of the cuff
20 (step ST108).

FIGS. 14 and 15 schematically show a state during
measurement in which the blood pressure monitor 1 (cuff
20) is worn on the wrist 90. FIG. 14 shows a cross section
(lateral cross-section) orthogonal to the longitudinal direc-
tion of the wrist 90, and FIG. 15 shows a cross section
(longitudinal cross section) taken along the longitudinal
direction 90c of the wrist. Note that in FIGS. 14 and 15,
illustration of the air pipes 10A and 10B is omitted for the
sake of simplicity. As shown in FIG. 14, the cross section of
the wrist 90 is approximately elliptical (or oval). The region
90a corresponding to the palm of the hand and the region
904 corresponding to the back of the hand in the circum-
ference of the wrist 90 have curvature radii that are larger in
comparison to those of other regions. Note that in FIG. 14,
a o mark 91 shown in the wrist 90 indicates a radial artery,
and a o mark 92 indicates an ulnar artery.

In this example, the main body 10 and the plate member
40 (particularly the main portion 40M) of the blood pressure
monitor 1 oppose the region 90« corresponding to the palm
of the hand in the circumference of the wrist 90. As shown
in FIG. 15, the wrist 90 has an approximate round bar shape
and gradually becomes thinner from the elbow side (one
side) 90e to the hand side (other side) 90f'in the longitudinal
direction 90c.

When air is supplied to the cuff 20 (or more accurately, to
the air bladder 22) in order to perform blood pressure
measurement in the wearing state, the air bladder 22 is
inflated, and the plate member 40 provided between the
outer cloth 20A and the air bladder 22 in the thickness
direction receives outward forces f1, f1, . . . from the air
bladder 22, as shown in FIG. 15. Reference numeral F1
indicates a combined force obtained by combining the
outward forces f1, f1, . . . . Along with this, the outer cloth
20A receives the outward force F1.

As a result, the outer cloth 20A starts to become a true
circle in the lateral cross section shown in FIG. 14, and
remains parallel with the outer circumferential surface of the
wrist 90 in the longitudinal cross section shown in FIG. 15.
Accompanying this, the surface 40a on the outer cloth side
of the plate member 40 is parallel with the outer circumfer-
ential surface of the wrist 90 in the longitudinal cross section
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shown in FIG. 15, Here, the thickness of the plate member
40 gradually becomes thinner in the entire region from the
elbow side 90e to the hand side 90f. Accordingly, the surface
405 on the air bladder side of the plate member 40 is parallel
or almost parallel with the longitudinal direction (center)
90¢ of the wrist 90 rather than being parallel with the outer
circumferential surface of the wrist 90.

As a result, as shown in FIG. 15, the outward force F1
received by the plate member 40 from the air bladder 22 is
orthogonal or almost orthogonal to the longitudinal direction
90¢ of the wrist 90. Accordingly, the component of the
outward force F1 that is parallel to the longitudinal direction
90¢ of the wrist 90 (Fly shown in FIG. 23) is eliminated or
decreases in comparison to the conventional example (for
this reason, Fly is not shown in FIG. 15),

In this example, the inner cloth 20B receives an inward
force (F2 shown in FIG. 23) from the air bladder 22,
similarly to the conventional example. The inward force F2
has a component F2y that is parallel to the longitudinal
direction 90c¢, as shown in FIG. 15. However. the component
F2y is canceled out by a friction force F2y# between the cuff
20 (inner cloth 20B) and the wrist 90.

As a result, even if the air bladder 22 is inflated, in
actuality, the cuff 20 will no longer undergo position shifting
from the elbow side 90e to the hand side 90f. Also, due to
the cuff 20 no longer undergoing positional shifting, com-
pression loss also no longer occurs. Thus, with the cuff 20,
the occurrence of position shifting and compression loss can
be prevented.

Note that in a region in which the plate member 40 is not
provided in the circumference of the wrist 90 (in this
example, the region 905 corresponding to the back of the
hand), the outer cloth 20A receives an outward force F1 that
is inclined toward the hand side 90/ with respect to the
longitudinal direction 90c¢ of the wrist, similarly to the
conventional example (see FIG. 23). Also, the inner cloth
20B receives the inward force F2 that is inclined toward the
elbow side 90e with respect to the longitudinal direction 90¢
of the wrist. However, in the region in which the plate
member 40 is provided in the circumference of the wrist 90
(in this example, the region 90a corresponding to the palm
of the hand), position shifting of the cuff 20 is suppressed,
and therefore, in actuality, the cuff 20 no longer undergoes
position shifting with respect to the measurement site (wrist
90).

In particular, in the above example, the degree to which
the thickness of the plate member 40 (main portion 40M)
gradually becomes thinner from the -Y side to the +Y side
is set according to the degree to which the wrist 90 of an
average person gradually becomes thinner from the elbow
side to the hand side. As a result, when the air bladder 22 is
inflated, the outward force F1 received by the plate member
40 from the air bladder 22 is substantially orthogonal to the
longitudinal direction 90c¢ of the wrist 90. Accordingly, the
component Fly (see FIG. 23) of the outward force F1 that is
parallel with the longitudinal direction 90¢ of the wrist 90 is
substantially eliminated. As a result, even if the air bladder
22 is inflated, the cuff 20 more reliably no longer undergoes
position shifting.

Also, if the measurement site is the wrist 90, in the region
90a corresponding to the palm of the hand and the region
905 corresponding to the back of the hand in the circum-
ference of the wrist 90, the degree of gradually becoming
thinner from the elbow side 90e to the hand side 90f'is large
compared to other regions. For this reason, it can be said that
positional shifting and compression loss of the cuff are
particularly likely to occur in the conventional example.
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Here, in this example, the plate member 40 is provided so as
to oppose the region 90a corresponding to the palm of the
hand in the circumference of the wrist 90. Accordingly, the
occurrence of position shifting and compression loss of the
cuff 20 can be effectively prevented. Also, the plate member
40 is provided so as to oppose only the region 90a corre-
sponding to the palm of the hand in the circumference of the
wrist 90 (a region with a relatively large curvature radius),
and therefore when the cuff 20 is worn by being wrapped in
the circumferential direction of the wrist 90, the plate
member 40 does not cause a hindrance by impairing the
flexibility of the cuff 20. Accordingly, the cuff 20 can be
worn easily on the wrist 90.

Also, when the air bladder 22 is inflated, the outer cloth
20A starts to become a true circle in the lateral cross section
shown in FIG. 14. If this state continues, the thickness of the
air layer in the air bladder 22 (particularly, the portions
adjacent to the region 90a corresponding to the palm of the
hand and the region 905 corresponding to the back of the
hand, which have a relatively larger curvature radius)
expands, the amount of air to be supplied to the air bladder
22 increases, and the load on the pump and the like
increases. Here, with the cuff 20, the plate member 40 curves
with a curvature radius R that conforms to the outer cir-
cumferential surface of the region 90a corresponding to the
palm of the hand, which has a relatively large curvature
radius, in the circumference of the wrist 90. Also, the plate
member 40 is constituted by an elastic material that is
difficult to bend compared to the outer cloth 20A, and the
plate member 40 is in contact with the outer cloth 20A.
Accordingly, it is possible to suppress a case in which the
outer cloth 20A starts to become a true circle in the lateral
cross section shown in FIG. 14. Also, the thickness of the air
layer in the air bladder 22 can be substantially reduced by an
amount corresponding to the thickness of the plate member
40. As a result, the amount of air to be supplied to the air
bladder 22 can be reduced, whereby the load on the pump
and the like can be reduced.

Also, with the cuff 20, the circumferential direction
dimension (corresponds to X direction dimension in FIG.
10) of the plate member 40 (main portion 40M) gradually
decreases from the elbow side 90e to the hand side 90f in
FIG. 15. Accordingly, the plate member 40 easily fits within
outlines 90PT and 90PT of the wrist 90 when the cuff 20
worn on the wrist 90 is viewed from a side on which the
plate member 40 is provided, as shown in FIG. 21. In such
a case, a circumstance is prevented in which the plate
member 40 projects past the outline 90PT of the wrist 90 and
hinders compression of the wrist 90 by the cuff 20. Accord-
ingly, the cuff 20 can be used to suitably compress an artery
of the wrist 90.

Also, if the circumferential direction dimension (corre-
sponding to the X direction dimension shown in FIG. 10) of
the plate member 40 (main portion 40M) gradually
decreases from the elbow side 90e to the hand side 90fin this
manner, the orientation in which the plate member 40 is
attached to the band-shaped body 11 is easy to find out in the
stage of assembling the cuff 20. That is, in FIGS. 5 and 6,
it is sufficient that the plate member 40 is attached in an
orientation in which the side 40c, at which the circumfer-
ential direction dimension of the plate member 40 is large,
is on a side (lower side in FIGS. 5 and 6) of the band-shaped
body 11 corresponding to the elbow side (thick side) 90e of
the wrist 90 in the wearing state, and the side 404, at which
the circumferential direction dimension of the plate member
40 is small, is on a side (upper side in FIGS. 5 and 6) of the
band-shaped body 11 corresponding to the hand side (thin
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side) 901 of the wrist 90 in the wearing state. Accordingly,
operational errors at the stage of assembling the cuff 20 can
be reduced.

Also, in this example, the plate member 40 carries out two
functions, namely coupling and integrating the main body
10 and the cuft 20, and preventing the occurrence of position
shifting and compression loss of the cuff 20. Accordingly, it
is possible to prevent an increase in the number of parts in
comparison with the case of using separate parts for these
two functions.

Variation 1

In the foregoing example, the plate member 40 was
provided in order to carry out two functions, namely cou-
pling and integrating the main body 10 and the cuff 20, and
preventing the occurrence of position shifting and compres-
sion loss of the cuff 20, but there is no limitation to this. As
shown in FIG. 16 for example, it is possible to provide a
coupling plate 49 exclusively for coupling the main body 10
and the cuff 20 at the region 90¢ corresponding to the palm
of the hand while providing a plate member 41 exclusively
for preventing position shifting of the cuff 20 at the region
905 corresponding to the back of the hand.

The coupling plate 49 includes a main portion 49M with
a flat (compressed parallelepiped) shape with a constant
thickness, and hooks 49X, 49Y, and 497 that are formed on
one surface (upper surface in FIG. 16) 494 of the main
portion 49M. The upper surface 49a of the main portion
49M shown in FIG. 16 is attached to the inner surface of the
outer cloth 20A and the lower surface 495 opposes the outer
circumferential surface of the wrist 90 via the air bladder 22.
The configuration and arrangement of the hooks 49X, 49Y,
and 497 are similar to those of the plate member 40 in the
above example. The hooks 49X, 49Y, and 497 of the
coupling plate 49 are positioned so as to respectively engage
with holes 10X, 10Y, and 107 of the main body 10.
Accordingly, the main body 10 and the cuff 20 are coupled.
Note that similarly to the above example, the air pipes 10A
and 10B exist between the main body 10 and the air bladder
22, but in FIG. 16, illustration thereof is omitted for the sake
of simplicity (the same applies to FIGS. 17 to 20).

As shown in FIG. 11, the plate member 41 is composed
of a plate-shaped main portion 41M that is approximately
vertically symmetrical with the main portion 40M of the
plate member 40 shown in FIG. 10. The upper surface 41a
of the main portion 41M shown in FIG. 10 corresponds to
the surface that is to oppose the outer circumferential surface
of the wrist 90 via the air bladder 22 and the inner cloth 20B,
and the lower surface 415 corresponds to the surface that is
to be attached to the inner surface of the outer cloth 20A.
The plate member 41 is exclusively for preventing position
shifting of the cuff 20, and therefore does not include hooks
or through holes. The plate member 41 (main portion 41M)
is composed of a plastic material (in this example, ABS
(acrylonitrile-butadiene-styrene copolymer) resin) having
an elasticity that makes it more difficult to bend compared to
the outer cloth 20A.

The main portion 41M has a substantially trapezoidal
outline, which is the same as that of the main portion 40M
of the plate member 40, in a view in the 7 direction. The
dimension p1 of the side 41¢, the dimension p2 of the side
41d, and the dimensions of the two inclined sides 41e and
41f are set to be the same as the dimensions of the main
portion 40M of the plate member 40.

The main portion 41M curves with a constant curvature
radius R' (downwardly convex in FIG. 11) so as to conform
with the outer circumferential surface that the wrist 90 is to
oppose. In this example, the curvature radius R' (absolute
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value) of the main portion 41M is set to be the same as the
curvature radius R of the main portion 40M of the plate
member 40,

The thickness of the main portion 41M gradually (in this
example, at a constant gradient) becomes thinner from the
-Y side to the +Y side. In this example, the thickness t1 of
the —Y-side side 41¢ and the thickness t2 of the +Y-side side
41d are set to be the same as in the main portion 40M of the
plate member 40.

As shown in FIG. 16, when air is supplied to the cuff 20
(or more accurately, to the air bladder 22) in order to perform
blood pressure measurement while the blood pressure moni-
tor 1 (cuff 20) is worn on the wrist 90, in the region in which
the plate member 41 is not provided in the circumference of
the wrist 90 (in this example, the region 90a corresponding
to the palm of the hand, or the like), the outer cloth 20A
receives an outward force F1 that is inclined toward the hand
side 90f'with respect to the longitudinal direction 90¢ of the
wrist, similarly to the conventional example (see FIG. 23).
Also, the inner cloth 20B receives the inward force F2 that
is inclined toward the elbow side 90e with respect to the
longitudinal direction 90¢ of the wrist. However, in the
region in which the plate member 41 is provided in the
circumference of the wrist 90 (in this example, the region
904 corresponding to the back of the hand), position shifting
of the cuff 20 is suppressed, and therefore, in actuality, the
cuff 20 no longer undergoes position shifting from the elbow
side 90e to the hand side 90f. Also, due to the cuff 20 no
longer undergoing positional shifting, compression loss also
no longer occurs. Accordingly, the occurrence of position
shifting and compression loss of the cuff 20 can be pre-
vented, similarly to the previous example.

Also, in this example, the plate member 41 is provided so
as to oppose the region 905 corresponding to the back of the
hand in the circumference of the wrist 90 (the degree to
which the measurement site gradually becomes thinner from
the elbow side 90e to the hand side 90/ is large). Accord-
ingly, the occurrence of position shifting and compression
loss of the cuff 20 can be effectively prevented similarly to
the case in the previous example in which the plate member
41 was provided so as to oppose the region 90a correspond-
ing to the palm of the hand. Also, the plate member 41 is
provided so as to oppose only the region 905 corresponding
to the back of the hand in the circumference of the wrist 90
(a region with a relatively large curvature radius), and
therefore when the cuff 20 is worn by being wrapped in the
circumferential direction of the wrist 90, the plate member
40 does not cause a hindrance by impairing the flexibility of
the cuff 20. Accordingly, the cuff 20 can be worn easily.

Here, with the cuff 20, the plate member 41 curves with
a curvature radius R' that conforms to the outer circumfer-
ential surface of the region 905 corresponding to the back of
the hand, which has a relatively large curvature radius, in the
circumference of the wrist 90. Also, the plate member 41 is
constituted by an elastic material that is difficult to bend
compared to the outer cloth 20A, and the plate member 41
is in contact with the outer cloth 20A. Accordingly, it is
possible to suppress a state in which the outer cloth 20A
becomes a true circle in the cross section (cross section
orthogonal to the longitudinal direction 90¢ of the wrist 90)
shown in FIG. 11. Also, the thickness of the air layer in the
air bladder 22 can be substantially reduced by an amount
corresponding to the thickness of the plate member 41. As
a result, the amount of air to be supplied to the air bladder
22 can be reduced, whereby the load on the pump and the
like can be reduced.
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Also, similarly to the plate member 40 of the previous
example shown in FIG. 21, the plate member 41 easily fits
within the outlines 90PT and 90PT of the wrist in a view of
the wrist 90 from a side on which the plate member 41 is
provided. In such a case, a circumstance is prevented in
which the plate member 41 projects past the outline 90PT of
the wrist 90 and hinders compression of the wrist 90 by the
cuff 20. Accordingly, the cuff 20 can be used to suitably
compress an artery of the wrist 90.

Also, if the circumferential direction dimension (corre-
sponds to the X direction dimension shown in FIG. 11) of the
plate member 41 (main portion 41M) gradually decreases
from the one side 90e to the other side 90f'in this manner,
the orientation in which the plate member 41 is attached to
the band-shaped body 11 is easy to find out in the stage of
assembling the cuff 20. That is, in FIGS. 5 and 6, it is
sufficient that the plate member 41 is attached in an orien-
tation in which the side 41¢, at which the circumferential
direction dimension of the plate member 41 is large, is on a
side (lower side in FIGS. 5 and 6) of the band-shaped body
11 corresponding to the elbow side (thick side) 90e of the
wrist 90 in the wearing state, and the side 414, at which the
circumferential direction dimension of the plate member 41
is small, is on a side (upper side in FIGS. 5 and 6) of the
band-shaped body 11 corresponding to the hand side (thin
side) 90f of the wrist 90 in the wearing state. Accordingly,
operational errors at the stage of assembling the cuff 20 can
be reduced.

Variation 2

In each of the above examples (the examples shown in
FIGS. 14 and 16), one plate member with a thickness that
gradually became thinner from the elbow side 90e to the
hand side 90f was provided, but there is no limitation
thereto. For example, as shown in FIG. 17, it is possible to
provide the plate member 40 in the region 90a correspond-
ing to the palm of the hand and provide the plate member 41
in the region 905 corresponding to the back of the hand. The
plate members 40 and 41 were described with reference to
FIGS. 10 and 11 respectively.

As shown in FIG. 17, when air is supplied to the cuff 20
(or more accurately, to the air bladder 22) in order to perform
blood pressure measurement while the blood pressure moni-
tor 1 (cuff 20) is worn on the wrist 90, the air bladder 22 is
inflated, and the plate member 40 provided in the region 90a
corresponding to the palm of the hand and the plate member
41 provided in the region 905 corresponding to the back of
the hand receive outward forces fl1, f1, . . . from the air
bladder 22, as shown in FIG. 18. Reference numeral F1
indicates a combined force obtained by combining the
outward forces f1, f1, . . . .

Because the thicknesses of the main portions 40M and
41M of the plate members 40 and 41 gradually become
thinner from the elbow side 90e to the hand side 907, the
outward force F1 received by the plate members 40 and 41
from the air bladder 22 is orthogonal or almost orthogonal
to the longitudinal direction 90¢ of the wrist 90. Accord-
ingly, the component of the outward force F1 that is parallel
to the longitudinal direction 90¢ of the wrist 90 (Fly shown
in FIG. 23) is eliminated or decreases in comparison to the
conventional example (for this reason, Fly is not shown in
FIG. 18). Accordingly, in this example, the force that starts
to cause the cuff 20 to move from the elbow side 90e to the
hand side 90f can be removed in both the region 90a
corresponding to the palm of the hand and the region 905
corresponding to the back of the hand.

Also, in this example, the inner cloth 20B receives an
inward force (F2 shown in FIG. 23) from the air bladder 22,

20

25

40

45

50

60

65

18

similarly to the conventional example. The inward force F2
has a component F2y that is parallel with the longitudinal
direction 90c¢, as shown in FIG. 18. However, the component
F2y is canceled out by a friction force F2y# between the cuff
20 (inner cloth 20B) and the wrist 90.

As a result, it is possible to more reliably prevent the cuff
20 from undergoing position shifting from the elbow side
90¢ to the hand side 90f. Also, due to the cuff 20 no longer
undergoing positional shifting, compression loss also no
longer occurs. Thus, according to this example, the occur-
rence of position shifting and compression loss can be
reliably prevented.

Variation 3

The above-described plate members 40 and 41 were
curved so as to conform to the outer circumferential surface
that the measurement site (wrist 90) is to oppose, but there
is no limitation thereto.

For example, as shown in FIG. 12, it is possible to use a
plate member 42 that is flat in the circumferential direction
(corresponds to the X direction in FIG. 12) of the measure-
ment site (wrist 90). Regarding the reference numerals of the
elements shown in FIG. 12, reference numeral 40, which
was included in the reference numerals of the elements
shown in FIG. 10, has been changed to 42. Accordingly,
redundant description is not included. Note that FIG. 19
schematically shows a lateral side view of a state in which
the cuff 20, which includes the plate member 42, is worn on
the wrist 90.

The configuration of the plate member 42 is the same as
the configuration of the plate member 40 shown in FIG. 10,
except that the plate member 42 is flat in the X direction. In
particular, the thickness of the main portion 42M of the plate
member 42 gradually becomes thinner from the -Y side in
FIG. 12 to the +Y side (i.e., from the elbow side 90e in FIG.
15 to the hand side 90f). Accordingly, it is possible to
prevent the cuff 20 from undergoing position shifting from
the elbow side 90e to the hand side 90f. Also, the plate
member 42 can be manufactured more easily compared to
the case where the plate member curves in the circumfer-
ential direction.

Variation 4

The circumferential direction dimensions of the above-
described plate members 40, 41, and 42 gradually became
thinner from the -Y side in FIGS. 10 to 12 to the +Y side
(i.e., from the elbow side 90e in FIG. 15 to the hand side
90f), but there is no limitation to this.

For example, as shown in FIG. 13, the circumferential
direction dimension of the plate member 43 may be constant
from the -Y-side side 43¢ in FIG. 13 to the +Y-side side 434.
That is, the dimension pl of the —Y-side side 43¢ and a
dimension p2' of the +Y-side side 43d may be equal.
Regarding the reference numerals of the elements shown in
FIG. 13, reference numeral 40, which was included in the
reference numerals of the elements shown in FIG. 10, has
been changed to 43. Accordingly, redundant description is
not included. Note that FIG. 20 schematically shows a
lateral side view of a state in which the cuff 20, which
includes the plate member 43, is worn on the wrist 90. Also,
FIG. 22 schematically shows a situation viewed from a side
on which the plate member 43 is provided, in a state in
which the cuff 20, which includes the plate member 43, is
worn on the wrist 90.

The configuration of the plate member 43 is the same as
the configuration of the plate member 40 shown in FIG. 10,
except that the circumferential direction dimension of the
plate member 43 is constant. In particular, the thickness of
the main portion 43M of the plate member 43 gradually
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becomes thinner from the =Y side to the +Y side (i.e., from
the elbow side 90e in FIG. 22 to the hand side 90f).
Accordingly, it is possible to prevent the cuff 20 from
undergoing position shifting from the elbow side 90e to the
hand side 901, Also, the plate member 43 can be more easily
manufactured compared to the case in which the circumfer-
ential direction dimension of the plate member gradually
becomes thinner from the elbow side 90e to the hand side
901

Note that it is possible to integrate an element of the
above-described plate member 42 into the plate member 43
and use a configuration of the plate member 43 that is flat in
the circumferential direction of the measurement site (wrist
90). In such a case, the plate member 43 can be manufac-
tured even more easily.

In the above examples, the material of the plate members
40, 41, 42, and 43 was a plastic material having elasticity
(e.g., ABS resin), but there is no limitation to this. For
example, rubber or elastomer may be used as the material of
the plate member.

The above-described embodiments are exemplary and can
be modified in various ways without departing from the
scope of the invention. The above-described multiple
embodiments can be achieved separately, and it is also
possible to combine embodiments. Also, the various char-
acteristics of the different embodiments can be achieved
separately, and it is also possible to combine characteristics
of different embodiments.

REFERENCE SIGNS LIST

1 Blood pressure monitor

10 Main body

20 Cuff

40, 41, 42, 43 Plate member

49 Coupling plate

The invention claimed is:

1. A blood pressure measurement cuff to be worn on a
measurement site on a subject’s arm, the measurement site
extending in a longitudinal direction substantially in a round
bar shape and gradually becoming thinner from a first end to
a second end in the longitudinal direction, the first end being
an end of the measurement site nearest to the subject’s
shoulder as the arm extends distally outward from the
shoulder and the second end being an end of the measure-
ment site farthest from the subject’s shoulder, the blood
pressure measurement cuff comprising:

a band-shaped body configured to contain an air bladder
between an inner cloth that is to come into contact with
the measurement site and an outer cloth that opposes
the inner cloth, the band-shaped body being configured
to be wrapped in a circumferential direction around the
measurement site; and

a plate-shaped member provided between the outer cloth
and the air bladder in a thickness direction and in a
region that corresponds to at least a portion in the
circumferential direction of the band-shaped body,
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wherein the thickness of the plate-shaped member gradu-
ally becomes thinner, with a constant gradient, from the
first end to the second end along the longitudinal
direction, such that the thickness at the first end is
greater than the thickness at a central portion of the
plate-shaped member, and the thickness at the central
portion is greater than the thickness at the second end.
2. The blood pressure measurement cuff according to
claim 1, wherein
a degree to which the thickness of the plate-shaped
member gradually becomes thinner from the first end to
the second end in the longitudinal direction is set
according to a degree to which the measurement site
gradually becomes thinner from the first end to the
second end in the longitudinal direction.
3. The blood pressure measurement cuff according to
claim 1, wherein
the measurement site is a wrist, and
the plate-shaped member is provided to face, when the
blood pressure measurement cuff is worn, only a region
within a circumference of the wrist and corresponding
to a side where a palm of a hand or a back of a hand
exists.
4. The blood pressure measurement cuff according to
claim 3, wherein
the plate-shaped member curves with a curvature radius
that conforms to an outer circumferential surface of the
wrist.
5. The blood pressure measurement cuff according to
claim 1, wherein
the plate-shaped member is flat in the circumferential
direction.
6. The blood pressure measurement cuff’ according to
claim 1, wherein
a length measured in a circumferential direction of the
plate-shaped member is constant from the first end to
the second end in the longitudinal direction.
7. The blood pressure measurement cuff according to
claim 1, wherein
a length measured in a circumferential direction of the
plate-shaped member gradually decreases from the first
end to the second end in the longitudinal direction.
8. The blood pressure measurement cuff according to
claim 1, wherein
the plate-shaped member is composed of a material
having elasticity.
9. A blood pressure monitor, comprising:
the blood pressure measurement cuff according to claim
1; and
a main body equipped with an element for blood pressure
measurement.
10. The blood pressure monitor according to claim 9,
wherein
the plate-shaped member of the cuff includes an element
for coupling and integrating the cuff and the main body.
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